Differentiation of a mouse oocyte into a two-cell mouse embryo is controlled by the regulated translation of maternal mRNAs [1] . These mRNAs must be stored in the oocyte and then activated at the proper time in development. While advances in our understanding of mRNA storage and metabolism in somatic cells have been made, how mouse oocytes store and activate maternal mRNAs is not well understood. In the current issue of Biology of Reproduction, Flemr and colleagues [2] address this issue and identify a new mRNA storage region in mouse oocytes called the subcortical ribonucleoprotein particle (RNP) domain (SCRD).
In somatic cells, mRNA metabolism is regulated by RNP aggregates such as processing bodies (P bodies) and stress granules [3] . P bodies are RNA granules in the cytoplasm of somatic cells involved in repression of translation and mRNA decay [4] . Many protein components of P bodies have been identified, including XRN1, TNRC6A, LSM14A, EDC4, CPEB1, DDX6, EIF4E, EIF4ENIF1, eukaryotic translation initiation factor 2C family (previously known as Argonaute), and decapping enzymes [5] . Several of these (TNRC6A, EDC4, and LSM14A) have been shown to be required to maintain P-body structure [5] . Stress granules appear in cells exposed to environmental stress and contain mRNAs stalled in initiation of translation [6] . Stress granules contain some but not all proteins present in P bodies.
In germ cells of many species, RNAs are localized to germ cell granules (GCGs) [7] . Oocytes of species such as Drosophila, Caenorhabditis elegans, and Xenopus contain GCGs, which regulate maternal RNAs required for germ cell specification [8] . The GCG contains orthologs of P-body and stress granule components such as DDX6, suggesting a conserved role of these proteins and of cytoplasmic aggregates in RNA metabolism [8] . While specific GCGs have not been identified in mouse oocytes to date, some information has been gained. Very young mouse oocytes contain structures called Balbiani bodies that disperse as the oocyte begins to grow [9] . Balbiani bodies are an aggregation of organelles and other components, including RNA-binding proteins [10] . However, RNA has not been shown to be a component of mouse Balbiani bodies. Another protein complex called the subcortical maternal cortex (SCMC) has been discovered in the cortex of mouse oocytes that is important for early embryonic cell divisions [11] . While RNA-binding proteins are members of this complex, a specific function in RNA metabolism has not yet been described. One way mammalian cells can regulate activity of maternal RNAs is by polyadenylation. These mRNAs possess a cytoplasmic polyadenylation element (CPE) in their 3 0 untranslated region. The CPE-binding proteins 1-4 bind to this element and regulate mRNA translation [12] .
In the newborn mouse, oocytes become enclosed in primordial follicles consisting of several granulosa cells surrounding each oocyte [13] . These oocytes are arrested in diplotene, the final stage of prophase I of meiosis and are referred to as meiotically incompetent oocytes (Fig. 1) . In every cycle, some oocytes start to grow, and the follicles progress to the primary and then the secondary stage [14] . The oocyte continues to grow, and the follicle develops an antrum and at this point is called a Graffian (or antral) follicle. Just before ovulation in response to gonadotropins, meiotic arrest is released [15] . The oocyte continues to proceed through meiosis but is arrested a second time in metaphase II until fertilization [15] . RNAs need to be stored during all these stages and then activated during meiotic maturation.
Flemr and colleagues reasoned that because P-body components are well represented in mouse oocytes [16] , P bodies or related structures may be involved in maternal mRNA storage and processing in mouse oocytes. They used antibodies against P-body components and detected P bodies in young oocytes arrested in prophase I of meiosis. However, the P bodies disappeared as the oocytes started to grow. A subset of the P-body markers relocalized to subcortical aggregates (SCAs) as the oocytes became fully grown. These SCAs also contain RNA, as well as proteins involved in RNA processing such as CPEB and exon junction complex proteins. Flemr et al. propose that the cortex of growing oocytes serves as a storage compartment for maternal mRNAs and name this compartment the SCRD (Fig. 1) . They suggest that the SCAs are novel granules related to P bodies containing a subset of P-body components.
One P-body component that Flemr et al. did not detect in the SCRD was DCP1 decapping enzyme homolog A (DCP1A). During mRNA degradation, the RNA must first be decapped and then digested by exonucleolytic enzymes [17] . Flemr and colleagues observed that the levels of DCP1A were low in fully grown oocytes when the SCAs formed. Not until meiotic maturation did the DCP1A levels increase. They suggest that the functions of P bodies in oocytes (namely, mRNA storage and mRNA degradation) must for some reason be separated in oocytes. The SCAs disperse as meiotic maturation occurs. This correlates with when the products of the maternal mRNAs are needed in the oocyte. True P bodies were not observed until the blastocyst stage of embryogenesis.
Other laboratories have previously reported subcortical localization of DDX6 and other P-body components in both oocytes and embryos; however, the resolution of published images was low [18, 19] . In contrast to Flemr et al., Swetloff et al. [19] reported that full-grown mouse oocytes have P bodies and that DCP1A colocalizes with other P-body components. They also showed enhanced staining for LSM14A, but all their studies were done with overexpression of individual P-body components; therefore, conclusions about endogenous expression of these proteins could not be made.
There are many remaining questions regarding maternal mRNA storage and translation in oocytes. In particular, how do the SCAs form? Preliminary evidence suggests that actin or microtubules are not required. How do the RNAs get localized to the SCAs, and what other proteins are involved? Flemr and colleagues have provided a starting point for understanding mRNA regulation in mouse oocytes, and future studies can begin to address these questions.
FIG. 1. Dissociation of P bodies and formation of the SCRD in growing mouse oocytes. P bodies (yellow), which act as mRNA storage organelles in somatic cells, are detected in meiotically incompetent oocytes. As the oocytes begin to grow, the P bodies gradually disappear. As the oocytes reach the fully grown stage, SCAs (red) appear that consist of a subset of Pbody components. The SCAs also contain RNAs and RNA-binding proteins and are called the SCRD. Other P-body components such as DCP1A (green) are not localized to SCAs. In oocytes, the two functions of P bodies, mRNA storage and mRNA degradation, are separated. The SCAs disappear as meiotic maturation occurs, which correlates with when the products of stored maternal mRNAs are needed in the oocyte. After fertilization at the blastocyst stage, standard P bodies reappear in the cytoplasm of embryonic cells.
